2 comparing the gas temperature profiles along the coil pipes from refrigerant inlet to outlet at different operating states. With the aim of increasing the heat capacity or minimizing the approach temperature for a gas cooler, the validated model is used to carry out performance simulation and analysis when the circuit arrangement of the original heat exchanger is redesigned. It is found that the approach temperature and the heat capacity are both improved with the increase of heat exchanger circuit numbers. improved designs of gas coolers to achieve the minimum approach temperature and maximum system operating efficiency.
Model descriptions
The distributed method is used in developing the simulation model of finned-tube air-cooled CO 2 gas coolers.
A diagram with sub elements of the coil 
Momentum equation:
Energy equation:
The above equations can be easily discretized as below for a sub-element shown in Figure 1 with coordinate from
Mass equation:
where,
The conservation equations can also be 
where the effectiveness  is calculated as below: 
The product UA (overall heat-transfer coefficient times area) can be calculated as:
where R i is the sum of heat conduction resistances through the pipe wall and fin.
The heat transfer from airside can be calculated as:
The parameters at grid points (i+1, j, k) for refrigerant and (i, j+1 ,k) for air can be obtained when equations (4) 
Model validations
To develop a performance database for the component design in CO 2 transcritical cycle, a special designed test facility was set up by Hwang et al. Table   2 are selected and shown in Figure 3 
Model applications
The validated model is used to explore the possibility of minimising the approach temperature by means of redesigning the circuits of the gas cooler. As shown in Figure 2 , the original gas cooler, named Coil A, has just one circuit for the total 54 pipes.
The coil is now rearranged into two circuits named Coil B and three circuits [11] J. Pettersen, A. Hafner, G. 
